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ween GUITENT State of the Science

» There continues to be an evolving definition of what constitutes a PFAS

» There is emerging consensus on the need to use class/grouping-based
approaches to assess and potentially regulate PFAS due to the number of
PFAS in commerce and the environment.

» There is minimal consensus on what class/grouping-based approach
should be taken to assess and potentially regulate PFAS

= Multiple approaches have been proposed based on various properties
(e.g., persistence, mobility, bioaccumulation), exposure, and effects.

» Historically, for human health assessment within EPA, PFAS analogs
and/or groups are based on a combination of chain-length and functional

group.
» The number of PFAS analog and/or groups and the associated

divisions used in assessments are dependent on the availability of
toxicity data (or lack thereof).
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\ Assembled a PFAS Chemical
oestion E

Research and Methods Deve
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opment

» Attempted to procure ~3,000 based
on chemical diversity, Agency
priorities, and other considerations

» Obtained 480 total unique chemicals

« [nitially selected 150 PFAS in two
phases for testing

* Issues with sample stability and
volatility

» Currently, over 100 have passed
quality control and are undergoing
Tier 1 testing
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» Read-across is a data gap filling technigue
AN CHEACALS PROGRAM to infer the property or activity of a chemical
> using an analogue or category approach

CHEARCAL CATIGORIES

« “Analogue approach” refers to grouping
based on a very limited number of chemicals
(e.g., target substance + source substance)

» “Category approach” is used when grouping

is based on a more extensive range of

Chesptesd L Ohonucal 2 Chetaient 3 Chesptoat 4 ana|OgueS (eg, 3 Or more members)

— ER N T e o A chemical category is a group of chemicals

N am : whose physico-chemical, human heath,

Gl * ¢y environmental toxicological and/or

Activi | * - environmental fate properties are likely to be
Activiy o ok G b similar or follow a regular pattern as a result
RS S R of structural similarity (or other similarity
OECD, 2014 characteristics).
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Selecting a Subset of PFAS for Tiered

R

 Toxicity and Toxicokinetic Testing

Maximizi]x\lg Rese-ecross Captuwing Structurat Diversity
A

]

Brief Commonication

A Chemical Category-Based Prioritization
Approach for Selecting 75 Per- and
Polyfluoroalkyl Substances (PFAS) for Tiered
Toxicity and Toxicokinetic Testing

» Selected 150 substances to support development and refinement of
categories and read-across evaluation.

* Incorporated substances of interest to Agency.

» Tested substances in a range of assays to characterize mechanistic
and toxicokinetic properties.
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3D HepaRG assay

tro Toxicity and Toxicokinetic

Cell death and transcriptomics

Measure cell deah and changes
in important biological pathways

Zebrafish embryo assay

Lethality, hatching status and
structural defects

Assess potential teratogenicity

Bioseek Diversity Plus

Protein biomarkers across
multiple primary cell types

Measure potential disease and
immune responses

Microelectrode array assay (rat
primary neurons)

Neuronal electrical activity

Impacts on neuron function

ACEA real-time cell proliferation
assay {T47D)

Cell proliferation

Measure ER activity

Attagene cis- and trans- Factorial
assay (HepG2)

Nuclear receptor and
transcription factor activation

Activation of key receptors and
transcription factors involved in
hepatotoxicity

High-throughput transcriptomic
assay (multiple cell types)

Cellular mRNA

Measures changes in important
biological pathways

High-throughput phenotypic
profiling (multiple cell types)

Nuclear, endoplasmic reticulum,
nucleoli, golgi, plasma
membrane, cytoskeleton, and
mitochondria morphology

Changes in cellular organelles
and general morphology

Hepatocyte stability assay
(primary human hepatocytes)

Time course metabolism of
parent chemical

Measure metabolic breakdown
by the liver

Ultracentrifugation assay

Fraction of chemical not bound
to plasma protein

Measure amount of free
chemical in the blood

Toxicokinetic Assays being performed by NTP and EPA
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Activities

= Extracting data from literature and other sources
~Human hazard (working with CPHEA on evidence mapping)
~EXposure
~Physical Chemical Properties
~Environmental Fate/Bioaccumulation

» Ecological toxicity testing and field studies (more information can
be provided if desired)
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Current High Level PFAS Categories — OPPT, OECD
(e.g., perflucro ethers, sulfonamide)
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Mechanistic and TK Informed
Structural Aggregation
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» Most of the in vitro testing to be complete by Summer 2021

~Some tests may be further delayed due to Covid (e.g., zebrafish
embryo assay)

» Draft report by Fall/Winter 2021
» Peer review report by Summer 2022

*Timelines may shift depending on Covid, data availability, etc.
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